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[0005] irr^^^O^HetcllL-r^. UT<DfflMtfft&irZ> 0 



WO 2005/098890 2 PCT/JP2005/006884 
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[0007] mz-M~<vr$mtvx, ^mm^m^Mit^mm^-h^o 

[0008] $^tc, i&mm^<D±mzv!E^tcrf^(DW.Mnfeiz£'9, i&mz^t&m&te 

icx^x, ^m<D^mt^^M^^t-r^mm^^nxh^ 0 M-fomattt 
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is*(DW^*V5<2mm&ffl^nx\< 
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Vf&Xm : mm ¥■ 1 0 - 334809-3-^ 
¥rPfXffiA : #BI2002 - 33053 %4k®L 
m^Xm : 4f ffl 2004 - 3 1 264^ W. 
#f^i^6:#^2003-22755-^-^ 
m%Xm : &ffl 2004 - 1 34407-^^ 

[0009] L^u^ib, mmm—<Dr^^frztjkmmtiizm-r%Mnfe. ^tz-\-^z.fj:^n 

[ooil] CO^^SISOP^M^^^— tZtcfrlzte. PVP(DMtfrmBZ*MftZ>bkUZ- 
[0012] _LSef£3fc8tfff2-Cl±, PDPM^X^^^VNTltPf^^^^Bi^tL^i:, (£$/S 

mm^-i?^z&frxi,$i?b\<^ffim&£.^z>o 
^mm-xm(D^m^m"xi,^(D2mmm^mmim^27jkm^m^} 
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[0013] £<b(^ ^<oj:5*«ttS«> i KH4* s * i fti-tb»i, PDPlEibBt^m^^mffi^^^ 
[0015] @ W^UT, 2^c«T-Sfcm«Jk 7 &*&*EJ:9t>£fcfcft±£** 

[ooie] ±8B«iuHs^i*-rsfc«)»-, ^mbsjh** &mzmnitm&&xmmmi>m#m 

^r-ettlfB^^e^. MgO^*tU $btC300Kftppm^Jil500KaLppm^:^ 

toon] ^T~itute#^s^^/w*, ^®^»«flEfi*3«ttf»aiS36Sii»cas$n 
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tc/<*/l'ZmX-, fftUUmmits MgOt^fU 20SfflrppmW-L5000®:ttppm£J. 
Z>^bi>XZZ> 0 

i^^^/Vttot, Mfci^fifi, MgO^U 10ftw:ppmJ^±500ft 'lppm 

b~tz>zbhx$z> 0 

[0018] %.tz&mwfe. mm^mMi^m^xx^i^mm^^xmm^t^^^^m^tf 

±1. 5£XTXfoZ>b-fZ>^bhX%Z> 0 
[0019] ^IrnfjBcWj^ites MgO^*fU HtfftWZtiXtezm&birZ^bhX^ 

-iLtcmil&mmn. MgOd^U 20KMppm^_b5000Kappml^T^Sii, C 
ft{zM^xm^m£foXte&m)&bir&^bhX%Z> 0 

t&m$t^*>^x$box^ 

^SOHtjgti^H?^^*j-i-§+l^-tg^5^7?»so. 9£X±.XhZ>h<VbirZ>Z.bfcX% 

[0020] ^rt:-HijBcl^Jl«> MgOt^U H^m^tiXtj:^mn%bir^bhX^ 0 
ZhlzmZ&mmn, MgOf-*fU 10jfSrppm^±300ffftppm^T<Z>Ge^ 
^tilzM^XHtfft1&£nxtj:&mf&bT%^bhX%Z> 0 
itutcii&liJiJ^ MgOt^fU 10^fippma±300K4ppm*v1§^Ge^5>f5c$ 
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[0021] jf.mmw%h\t. vtte<DT\?uxm$fc&tfzi&mmti<nr3m%Mfcirttmz- 

■f ±iE#J&0&&Jite:J;*Ui, MgO^ilfiM^tlfciSi, Ge, 

[0022] *fc^^^{*, MgOtCSi, Ge, i^V MiitLtCiU^TH^iiSMl-f 5Ct"C^a 

[0023] sit. ^mfDmnvrnmiz-^^x, mm*^rni>te&hmw-fz> 0 
<mm<D&mi> 

i-i.pr>p<Dmt& 

mm%m-e$bZ>o lai^, z^lWPDP10J¥^?J|nk xy3pSD^PDPl<£>/^^®{- 
TO^^ffitC+B^-r^o PDPlfi, r^Tte— »UT42^V^^ONTSCft« 

[0024] PDPl^fll^tt, K^HZ^ffi&tttfuZltxmWtZfttz^v^W* 

Wtft<Dm^W,1&l2, 13(^-^>"ffl;^12, 1^^>'iMl3)/^/$£;h/CV^ 0 # 

2 

^120, 130(^0.1^111, itiSlSO^m) (C^LT, AgHIOf^^m-lO^m), 
A (Al) mm (MZhO. 1 m~ 1 ix m) ^fc«Cr/Cu/Cr^S ^JIH (Jp^O. 1 
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fi m~l n m)^^^^^^>-121 N 131 (^$7 n rru ife95 n m) &fMM&flXt£ 
& 0 C<D/WmV121 n 131(^J:o-r5SP^fi^l20, 130Ov— h&tfitfTlfhtlZ> 

o 

[0025] m^<M^l2, 13^iai5cL/i^nVh/^^/^7^11^« N iajf^^llCD^fi'^: 

2 3 4 

^^-rsiSHUi^^ n m~5o ju m) ^1^1 i4& s *?v—>wmm 
fiaoTM$nti/^o ^«^rsi4«, AcMPDP*«(Dffi^friijPW^^b 

T*d<9, DCMPDPtCtk^Tfi^'fb^Ji.i-S^^oTV^ ^m^ill4(7) 

[0026] ^^<^^figi(D#m(*«:aiii5(D^^fc6^ x -tu-oiv-crai&NB 

m (ff ^2 /i m~ 10 m m) , T/l^—^i* (Al) 1 m m~ 1 n m) £fcteCr/C 

x^r^^s^-^r^^bTy^r^fc— ^^1^^(360^ m)-e^h^-r^^Mis$ 

tl, 'OTK^'^Sl8^rt^i-5J:9^^^^^^17(D^ffitofcoTff 
$30 m mtD^ftffcJUl 1 9j&S=i — h$tlTV ^ 0 
[0027] M«f«f 19(D±KLte, $f>^^-r5TK^ffifel8OrHl|5ttc:^t>-frTPffiIf20( 
f#i$&>150 jum, *S40/xm)^ga|^$^ g^i^M 20^£oT^/^SU^|x;jli£ 

/*ft(R), JSkfe(G). *&(B)(D^^tt^^i-5^3t^e21~23^^^ 
[0028] ^fc\^m^l9^ffl^-ft-TK^mffil8^[i:^3t^Jl21 ~23-ert^i- 
7Dyh/^>;H0i/^7^^^H6ij:, THV^'ffl;>lMl8«^'l;fel2. 13<D51^ 
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umxmA&tix^z> 0 

[0029] mt£1rZMM201S\te1&tei£lE\24X~2hy. W)&0— tt<D&7i<tiMl2* lZb\&<D 

^-y ? n°^±/^ithmo)SUizM)^ir^o -fe/wtV^fix^inj^iOSOjum, yjjfa&3 
60 n mXhZ> 0 |^«9^RGB3oOir/PSU-eipi^(l080 m x 1080 m m) ffifoffc 

1 - 2.PDP(DlISb^& 

_bta«^PDPitt, ^ig^owsbSBj^o-c, -*j-o^^m®i2, i3op^Rt 

^$^,jaM$^cXeJ^?^^O^^^j;or^)fe^ji21~23^Ji)^aLpT^5fe 
[0030] ^ra^&^LTJS. v^^^^-.^Krt^f'J!^Pi^^^ s fc ; 5o 

\zmm<v}®mzwfz>o ^y^^—^vx^ mitmrnxmrn^.w-^mnM^ 
mmit (v±yh) ut&, T¥^mmx\^s\^^wcm^7V(D^\z.mmM^mn^ 
it^TKv^m^TV \ ^(D^<Dtkmmnmmx^^x(DWLm-^Mz.n\^x-^ 
\z.5iwm±. {•y-^^mm ^mw-r^t^x^x-^mmrMm^-r^tx 

[0031] ^(DrnWi^-^^ ^t, tnmmWi^xi-i, ^--t^xtDm^oN/oFF^immiz. 

fimTllZl : 2 : 4 : 8 : 16 : 32tKZ>£? ^fi^tttt^LT, #t7*7^-/L-K(Dt^ 
[0032] ^T*El2}i, -&PF>Pl<DmW)&J&-7°vt*<D— MXfoZ> 0 m Hl2-m^ — /kK"P 

^-^kkwu iamwto, tkw^PmI, &mi6^r^, m^p^^n^nfi] 
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hztnmktm&tkK. -r^xco^/^z^h^xmmm^mM^ti. mm^^—m 
[0033] rv^mmit. ^y~7j-/w\^mzfotzmmm-n-\^m^ ^xm^n,tc±^ 

[0034] wcmmwmma. mmia^ztcm^m^-r^tcmz., r^^nm\z.x<om^ 
[0035] r^^ra^ **^mmi2^mffisy^%ftiijnv. ^mz-x-oxmrn^m^ 

[0036] /l-K-ClT^I-tt'K-iot, XetC^aH-f-^>147nm^ii 
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[0037] ^^*3^t, *nM<DKm\(owwti&. pvpuztevz>i%:mmi5(DMmz.&z> 0 

M)bVX, 20KftppmW_h5000Kl:ppm^T^»l:$iiSB(DSi^ N 300®fipp 
mJ^±10000K4pprnWTOm*P*«3iaT'H^tprt^J;«9#^$tLTV^ 0 C 

[0038] i^r. r(D#mtl3^{-ov^TP»a^cmpj!li-5„ 

-j&^PDP-m, mmm(DT^u^mm^^^x, wcmm^zm^m^^ 
&(DmMiz£<9, mwm&Mv<&nhtbiz<\,^m-ktfhz>i)K ^^PDP-m 

[0039] -r^t>«0j-e^. ±tB«^tcj;^^ji^^(D^m^^-^i-s«^(7)^m^ 
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[0040] Lfc*SoT^M<OPDPl-Cf*. mW^TV^y^^i^W^^^tz^^ -t 

[0041] *^0j^, ^(D^z-WLm^y^wm^m^^ £b^i&mmfr<DmmtmM 
[0042] mmmtttLmbmmm£ft^ \ ^<DmmmbtitiT-*^^ ^xmrn-r^, 

o 

SmM\i&mm (Jttfc0d2) ;MgO^100»Ppm^Si£m&nL/c<bCD 
Si+H»]^MJg(^ife^i]l) ;MgO^100®appm-CSi^^nL, .B.oH£l000 

H^ll^^Jl mmW2) ;MgO(^H^rl000Mm-ppm-^^nL^(^ 
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[0043] — Mgo{zffifem<Dsm£tfH&m\\L-tzmMMi mmmmi) x\t . jtR 
nm^x&mxzz^&tmtbti. *mx<D®^H'M%t=>tiz>zbi>mmxzz> 

o 

[0044] m^-tm4fe, MgO(D^fr(btez>$tM<D&mm (it^ja, Rutait^iji^ipia 

^JM^^ir^tcittev^. ^®/<7^^^^<^^tli^«||gT^^(^Wyg, h) Q bfc^ 

[0045] a±o^^^^pj^^i9^, ^mmcDmmi^m^. vtm^it^xttcm 

^y&mmjkmmtimm^teitxmm^z. h^t^^^mm-r^t^ 

x^x.mmzTvuv^y&fty-ttf^&tm&m^ 

&x$z>h<DXhz> 0 

[oo46] ^^05(i, i&mMtvm&bnmmfr mmm & xTj^mm^w^mm^<-r 
jf?7xhz> 0 sm-efi, m&&mtmm±fflM?j:\<^^xh%b%<Dt£mmtL 
^nm.m-m^kn-jmwL^ib\^ tAmmtntmr, m:mm^m^m-tm±. 

tz-fh<Dtf&&xhZ)bny^btfx%Z) 0 ^xms^ie&^x. UT<r>mi&(DQmm 
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$3fc<7}MgO (Jt&0!l 1) ; ^Wfa&fe'il oTV ^MgO 
H»IMgO(ltW!l2) ;MgO^2000ffMppm-CH£»lLfc'k<D 
H+Ge^*PMgO(Hife^yi) ;MgOtZl50®»ppm-eGe€r^llL, JLoH£2000 
Kmppm-e^*llbfctO 
Ge»lMgO(l) ;MgO(^Ge?r50KftppmT*^nLfct^> 
Ge»]MgO(2) (JttSEffil3) ;MgO(CGe£l000fCfippmT«PL*:t><D 

Mgo^0f^a(7)Hjoj:u?Ge^'»Lfc^i»yi (;»o^i)-cte. &m 

[0047] HJfe^flgltliSiJfC, MgO^*fLTGe(D^M^^^Ufc*-e»IL 

<bC^>^ N MgO{ClOOO®ftppmOGe<D^%^^)DbT^^Mii(ltl^0!l3)<D^ 

[0048] w±oH»3fem*^^e>*^«t5{-, Mffiffitf&fc&iHi 
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m^A; (Mgo+si+H) , -mmm 

^*4B; (MgO+400®4ppm(DH) 
^SfD; (MgO+lOOOKJlppmtDSi) 

[0050] m-7-,#Jjn5£mj± ; 5kV 

y^y>bm^&;2. 4X10 8 (A/cm 2 ) 

^^HI6l?{*m5fA~DCD|li{^ mm^y^<DWimm^l. 74, 100, 184£& 
t°— ^(^^3g««J410nm, fx)510nm, *3it>^740nmSS) 

[0051] #&'^^^i-^3fe5tit^^ft^rttc^^T^(Dta^ii{^i^^#i-^ 
y^mnx\^^ 0 m^ftfc&m740nm<Dt°—?$m<Dm.m(c, d) iztt^xxz 
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[0052] mz.m7fc#y— p/^*iy±^xmfefc&z&mm(DtkM'*Ty*bs mt^m 

[0053] ^*D^S(-{*# / >^ <; 7^ d r^fc^^*> |IB£{£te720nm^±770nmJBAT£>$t 

UW-E ; (MgO+50® ftppm^>Ge+ 1 200® ippmOH) 
f&|SfF; (MgO+50Sffi:ppm<£)Ge) 
|*|SK3 ; (MgO+1200|C*ppmOH) 

[0054] ®^-»iigmjE;5kv 

•?<<7*>'hUffi&&.;6. 3 X 10 s (A/cm 2 ) 
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[0055] zh^mwxn. Qkmrni-t. mmnnrnM^^o. 9u±.x&tut. Getao 

Mc^ma-X. 10KappmJ^±300®4ppmJ^TOGetC^J-LTH^MgOtC^i!c 
ZltXteZi&mm, ^L<te, 10MftppmJ^±300fC:i:ppm^<DGe<D^£MgO 
iZftffii&-&Xt£Z>1&mm(D\ ^-fftfrb-rZ-bfrX^Zo £5ftMgO^M<DGe 

^mijui-^m^mmmbi^x^ m5<Dmmi?mzM-ffcmte^-*&^tix\,^ 

o 

[0056] ^mm^^^x^m^ubsmmMm^^^xmi^^tmir^ 0 

[0057] 5 ^(DSiO-^^a^Zl^^Ri^-^ffSj (SIMS; Secondary 

Ion Mass Spectrometry) iZXoXW^-^^- bfcX^&o 

— *\ Jife^Ml5^<DH<D^#Jr^oV^te, Hltfj;frf!c£Ll£(HFS;Hydroge 
n Forward Scatting) tdJ:oTP^<'5Cl^^"C#^) 0 
[0058] _LfEi<Dj;5^ Hi:Si(D»a^x.T, ^m^^^PfiUcit^ MgO{C*j- 
U SitH^^t>^-g-^f1t^'(*^JS^*5V^Tfi. W^SiOraiAiSfflfi, 20 
Kfippm^±10000®appmJ^T^^*bV^i:^^^ofc 0 
$fb^, Si-gTW*^50®ftppm^±1000Wappm^TOfBiffl-efott{i, 

m.^y^m^^ji^mhth^-r^^b^^^tzo -r^-h. m^-mmmu 
g, h-eti, ^r^^ettsi^na^iooKSppm. sooHSppm. looowfippm-cfc 

5*5, ^m^^y^^&V^^^So ctuc£t9, Si(D^|]fi{C0V^-Ctt. sow 
ftppm^±1000®fippm^T<^i5SH-efen^\ ;&«^^;^/h£l^S;b;tx3 

o 
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[0059] #:fcSi^W*$ s 20frfippm£9^#l ^if^T^ traiS*l^flJ»*3& s #?i?K>.h 
J<^otL^;^5^^ofc 6 S*H^ Si-^#*7)55000@ippmJ:«9^;#<^5t 

i"^<#**«>aS*n4*SiB^b-Ctt, 300KmppmJ^ ±10000® AppmJ^T<^tiaSl 

[0060] >5:*5Si'g-#**S20Sr*ppm«t9^*V *#£"CfcJ\ 4to»h4fl]f&J&;fca s ##fc'J> 
^^otLJ^W^'^ofco KfcFfcU Si^fltfS5000®*ppmJ;9:*:#<fc5£ 

H-^^M^i000®ftppm^±2000KMppmWT<^fiiffl-efctVfi, # 
[0061] ^tD^^^T, H1^#S^3OOffil:ppmJ;0/J^<^i, H<D»i^m- 

ds#fif^/jx$<>fc5©-eM*u<35cv^o Homana^ioooom&ppmW*: 

[0062] El±Of- ^<b> MgO(CSii:i:t>{C»1-r5Hi^T-^>»^UT«, 300®ippm 
^±10000® fippmWT^ffl(-fe^C^/5W*bV^i:^>9-^ i o7i 0 

i-So 

[0063] t!p:^il5 c f<7)Ge<D-^^rft{i-^^-^fi^t)f& (SIMS ; Secondary 

Ion Mass Spectrometry) iZ.XoTM^&^t&X^&o 
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n Forward Scatting) Hiot^^^t^^So 
[0064] *i"SIMS^S^#Hfibfci:r^. MgOfcl*tU GcfcH££fctC^trt*0jW)i&& 

£<b^ Ge^^adS20©Sppmi^±100fCfl[ppmWTO«5ffl-efctHi, 
[0065] ^*5Ge^#*^10K4ppmi«96^^V ^^Ti^ itfft^^tS^I: 

HFSlcS^tPStbfc^^ ±fa^SIJg^«^^*5V^Gei:^tC» 
i"-<#HO^Pftt5Bl^b-C{*. 300K*Ppm^l hlOOOOSffflippmWT^f&B^ 

[0066] £«b^ H^**^1000®Sppm^±2000Mfippm^T^tiiEl-efc^}i, # 

[0067] ft, Z.Z.$X*<Dmti&MtLX. MgOtCHfc, CtL^n^lTSi^L<^Ge^r^PLT^ 
HJ^T-O»i^300KftppmaJil0000Kftppm^T^$li!a^^^i"^«^ 

OOKfippma±1500Kftppm^(D$5llt^^i-SO^M*bV^^^glJ<D^ 
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[0068] {7ti^W<^;V(D\tM) 

xm^u m&t^%m*<mm<ns<?—>%iiirz^*?xm? 0 tvx, mm-^^± 

(Dm&tim^tznx^^tc^v—^mm^kt^. 30u mu^m^x^*^ 
>&mmt~tz>^-ti)>-^mxihz> 0 ^.(D^^xD^mnnt^x^ 

IZPU Au, Ag, Ah NK Ci\ £fci!$Hbil, j^b^^^£ffil^^i^-C#£ 0 

[0069] *fc, tuiem«fi-hfB^-&^^^, i^&u *s<^T^mtet*xmmtfn& 
£mvfc<Dib,^y^?^mvxm)&i-&^th^mxfr>z> 0 

[0070] #c(c % iif^io^Bn, )5f^^Dlf:^co^®^EB(m^-t--A)^^&^fflv^ 
^^(7)SHb^^/c^iGe{b^^^^b^(D^fflv^^^^^^<DMgom 

m V ^ 0 ifciSHb^SBctt^Ge^^^O^^^^r^^O- lOOOOfCftppmjo 
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[0071] v^o^MgOOB^^HLfcO^, SKBH;:ov^-CHSrg'tp#BB^T-e^7X-v 
#^£1 x 10" 5 ~3 x 10" V/minO^firC^ALftas^ ^jgm?SI(C«tt), 13. 

2 

[0072] ^u-c, ^<Dmmiz£mmT&m&£ j £xy*7^$:m±£-&, &m\zj&m$tix 

[0073] ^±-C7nyb/^/V^f^tl5o 

[0074] ^V^T, TKW^^^^bfc^^^^/^^^OB^^^^co-rif^^f^ 
*h£J?:$^20~30ju nfC&*&L-C8&fifcU M'S^IH^TM"^^ 
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''7 ; m^3c^1!^*t^Tv^T'b, #^*m»;!jnLT^£v\> £fc^rj£^iiiv^«3( 

[0075] psn^^r^^b. PSit^ffit, iitn^ittiLtt^imMBii, 

7lh-M^;YO;Eu 3+ 

2 3 

n&i&ytfc;Zn SiO :Mn 

2 4 

W&i&ytW- ;BaMgAl O :Eu 2+ 

10 17 

— ^)49KS%£SAU i^>-K^-e*t#^UT, 15xiO" 3 Pa-s(D^:3t^^^ 

[0076] ^±-e/<5/^/N°^75^e3c$^o 
(PDP<£>5fcj&) 

^r-e{i66.5kPa~101kPa)-eNe-Xe^ J ^ > He-Ne-Xe^, Ne-Xe-Ar^^ 
[0077] ^±TPDPl^^-T5o 
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<W\<Dj&iBiMl> 

[oo78] m\ s x^ mmm^Hm.i--(Dv-zf^m^mir^-mt^x, H^^m^^m 
^<Dt$<Dmfe&i*b^xfe,m^iiHm?--<Dh*— -f^m^^^xmm.^— 

[oo79] H^^izM^n,tc4^m^hu4^>^mm^m^tix\ 

10" 5 ~3 X 10 -5 m7min<D$&fflSdtx^-f-5 o 
<?Jl(Dj&mM2> 

<SU<^/«^3> 

^LX^>/<—ftlzffi,mirZ>bbhiz., H^^zmW^ritc-f^^bH^^ 

i/iz^xnm-tZe z.(D^m\z.^xh. u^xifsi^ts-^mm^mmx^^ 
^mM<D#*i&mm^<*Mzterthi&mm(V)&m^&:bvxte, ±m&Mi&<D 

y?mzmm^xh^\ 
<nm<Dmw>2> 

mxibZo ^^PDPti, m^m^mmxmmmmmmibmmxh^K &mm 
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*>K; dangling bond^^LT?S-^b$-&5lg^^ot<D) ^<^k>X^M 
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